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Description 

Technical Reki 

This invention relates to a handrail drive for escala- 
tor or moving walkway handrails. More particularty, this 
invention relates to a handrail drive wNch spreads the 
corrpressive forces applied to the handrail to reduce 
concentrated stressing of the handrail. 

Background Art 
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Moving handrails on an escalator or moving walk- 
way are typically driven by passing the handrails 
through a driving pressure nip along the return path of is 
travel of the handrail beneath the balustrades. The nip 
may be fornned by a pair of cooperating rollers, or by a 
driven belt which cooperates with a plurality of backup 
rollers. TTie nip will be powered by chains or the like 
which are driven by the main drive mechanism of the 20 
escalator. Soviet Patent No. SU1286-493A, U.S. Patent 
No. 4,134.883. and Austrian Patent No. 247.236 dis- 
close variations of the prior art drive systems described 
above. 

When the handrail is contacted directly by rollers in 25 
the nip, either drive rollers, backup rollers, or both, a line 
contact occurs between the handrail and rollers. A large 
compressive force is thus concentrated in a line and 
applied to the handrail. These localized compressive 
forces can weaken the handrail and shorten its useful 30 
Wfe. Another problem which occurs when direct roller to 
handrail contact is used concerns slippage of the rollers 
relative to the handrail. This slippage is the result of the 
rollers* speed being in terms of angular velodty while 
the handrail's speed is present as rectilinear velocity. ss 

Japanese Kbkai 52,31479 dated Septent>er 3. 
1977 relates to a handrail driving device wNch limits 
localized bending of the handrail and prevents accumu- 
lation of dirt on the exposed surface of the harKlrail. The 
Japanese drive uses a reaction belt which contacts the 40 
exposed side of the handrail, which belt is looped about 
two kller rollers Eind passes over a spring-biased pres- 
sure plate which urges the belt against the handrail. The 
reaction belt thus nrujst be formed with a high coefficient 
of friction side which corrtacts the handrail, and a tow 45 
coeffident of frictton opposite side which contacts the 
pressure plate. Care must be taken not to scuff the 
handrail with the reactton belt. 

Disclosure of the Invention so 

This invention relates to an improved escalator 
handrail drive which does not produce localized stress- 
ing or deformation of the handrail, and which does 
involve passing the handrail along a pronounced curvi- ss 
linear path of travel in the drive area. The handrail is 
driven as it passes along a rectilinear path of travel. The 
handrail passes through a nip formed by a pair of belts. 
One of the belts is a powered drive belt and the other is 



a reaction or pressure belt. Both belts are ernrained 
over sets of rollers comprising end deflection rollers arid 
intermediate pressure rollers. In this manner the prob- 
lem of scuffing of the handrail by the reaction belt is 
elirranated. The linear squeezing of the handrail by the 
rollers is also eliminated due to the inten^ening belts. 
The reaction rollers are each mounted on their separate 
spring biased axles which include stems positk)ned to 
one side of the handrail. The handrail is thus easily 
removable from the drive assembly by removing one of 
the side walls or skirts of the escalator. 

It is therefore an object of this invention to provide 
an improved escalator or nrx>ving walkway handrail drive 
which does not unduly stress or deform the harxjrail. 

It is a further object of this invention to provide a 
handrail drive of the character described which will not 
scuff the handrail. 

It is another object of this invention to provKle a 
handrail drive of the character described which allows 
easy servicing, and withdrawal of the handrail from the 
drive nip. 

These and other objects and advantages of the 
invention will become more readily apparent from the 
following detailed description of a preferred embodi- 
ment of the invention when taken in conjunctkMi with the 
accompanying drawings, in which: 

Brief Description of the Drawings 

FIG. 1 is a schematic side elevafional view of an 
escalator equipped with the handrail drive assem- 
bly of this invention; 

FIQ. 2 is a somewhat schematic perspective view of 
the handrail drive; 

FIG. 3 is an exploded schematic side view of the 
handrail, bells, and rollers of the drive assembly 
showing the distribution of compressive forces 
imposed on the handrail by the drive; 
FIQ. 4 is a fragmented side elevational view of the 
drive assemtriy showing how it Is mounted on the 
escalator truss; and 

FIG. 5 is a view of the drive assembly taken along 

line 5-5 of FIG. 4, 

Best Mode For Carrying Out The Invention 

Referring now to the drawings, there is shown in 
FIG. 1 a schematic representation of an escalator 
denoted by the numeral 2, which includes a balustrade 
4 mounted on a truss 6. and over which a handrail 8 is 
moved by a handrail drive 10 formed in accordance with 
this invention. The drive 10 is mounted on the truss 6 
just below the balustrade 4. Due to the relatively flat 
nature of the drive 10. it does not have to be buried 
deeply in the truss 6, and it is relatively readily accessed 
for servicing and repair. The escalator 2 has upper and 
lower landings 12 and 14 respectively between which 
passengers are moved. If the escalator 2 is designed to 
operate in either direction, as indicated by the anrow A, 
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the drive 10 will be placed mediaily along the inclined 
portion of the truss 6. When the escalator rs intended to 
be driven in only one of the two directions, the drive 10 
will be located closer to the landing 1 2 or 1 4 which Is the 
exit landing. 5 

FIG. 2 discloses details of the drive 10 in a some- 
what schematic representation. The handrail 8 passes 
between two belts 16 and 1 8 which provide a rectilinear 
zone of driving contact with the harxlrail 8. One belt 16 
contacts the inner surface 20 of the handrail 8 and the 
other belt 18 contacts the outer surface of 22 of the 
handrail 8. The belt 16 passes over two deflection roll- 
ers 24 and 26 which define opposite ends of the drive 
10. One of the rollers 24 or 26 is mounted on a common 
rotating shaft 28 with a power roller 30 wftich Is powered 
l>y a power belt 32 that may be connected to the main 
power drive for the escalator 2. A plurality of pressor 
rolls 34 are interposed between the rollers 24 and 26, 
and serve to press the drive belt 16 against the surface 
20 of the handrail 8. A plurality of spring-biased reaction 
rollers 36 senre to press the reaction belt 18 against the 
surface 22 of the handrail 8. 

FIG. 3 Illustrates the manner in which the compres- 
sive forces acting on the handrail 8 from the rollers 34 
and 36 via the belts 16 and 18 respectively are spread 
out over the surfaces 20 and 22 of the handrail 8. It is 
noted that the rollers 34 and 36 load the belts 16 and 1 8 
along transverse lines 17 and 19. The belts 16 and 18 
then spread the linear loads through 90* Included 
angles 5 so that the load applied by the belts 16 and 1 8 
to the handrail 8 are distributed over an area as shown 
by arrows B, thereby diffusing the stresses imparted to 
the handrail In the drive. 

Referring to FIGS. 4 and 5, details of the drive 10 
and the manner in which it is nwunted on the truss 6 are 
shown. As seen in FIG. 4. the truss 6 has a support 
plate 38 which is disposed just below the lower balus- 
trade support 40. The roller 24 is mounted on a plate 42 
which is fixed to the support plate 38. The plate 42 is 
vertically adjustable by reason of elongated openings 
44 therein which receive tx)lts 46 threaded into the sup- 
port plate 38. The roller 26 is mounted on a bracket 48 
which is laterally movable by reason of elongated holes 
50. A spring guide rod 52 is secured to the bracket 48 
and carries a coil spring 54 sandwiched between afirst 
spring seat 56 fixed to the truss 6, and a second spring 
seat 58 fixed to the rod 52. The roller 26 Is thus spring 
biased away from the roller 24 whereby tension on the 
belt 16 is maintained. The reaction belt 18 is entrained 
about two endmost deflection rollers 37 and 39. The 
roller 37 is mounted on the plate 42, arxl the roller 39 is 
mounted on a bracket 60. A spring guide rod 62 is 
secured to the bracket 60 arxl canies a spring 64 and a 
spring stop 66. Elongated mount slots 68 in the bracket 
60 allow a similar biasing of the roller 39 away from the 
roller 37 to maintain tension in the reaction t>elt 18. A 
panel 70 is secured to the truss 6 between the plate 42 
and bracket 48. The panel 70 is vertically adjustable on 
the truss 6 by reason of elongated slots 72 and fasten- 



ers 74. The panel 70 cam'es the reaction rollers 36, as 
is more clearly shown in FIG. 5, and the pressure rollers 
34. The reaction rollers 36 are nrtounted on L-shaped 
rods 76 which include a horizontal foot 78 and a vertical 
stem 80. The stem 80 passes through a flange 82 on 
the back of the panel 70. A spring 84 is mounted on the 
stem 80 and is sandwiched between the flange 82 and 
a washer 86 fixed to the upper end of the stem 80 by a 
nut 88. The nuts 88 allow adjustment of the spring pres- 
sure acting on the rollers 36. The foot 78 passes 
through a slot 90 in the panel 70 (see FIG. 4) so as to 
allow the springs 84 to bias each of the rollers 36, arxl 
thus the belt 18 upwardly against the handrail 8. The 
rollers 34 are mounted on axles 92 secured on the 
panel 70. 

It will be readily appreciated from Fia 4 that the 
drive 10 is readily accessible for sen/k»ng since it is dis- 
posed ctosely to the balustrade holder 40 and can be 
accessed sirnply by removing a side panel on the esca- 
lator. The drive automatically retains tension on the 
belts, and is readily adjustable on the escalator truss. 
Pressure of the belts on the handrail is also automati- 
cally maintained. 

Since many changes and variations of the dis- 
closed embodiment of the invention may be made with- 
out departing from the inventive concept, it is not 
intended to limit the invention other than as required by 
the appended claims. 

Claims 

1 . A drive sissembly (1 0) for a moving harxlran (8) in a 
passenger conveyor (2), said drive assembly (10) 
comprising: 

a) an erKiless drive belt (16) engaging one sur- 
face (20) of the handrail (8). said drive belt (16) 
being reeved about a pair of spaced apart 
deflection rollers (24:26); 

b) a plurality of pressor rollers (34) interposed 
between said deflection rollers (24;26) and 
engaging said drive belt (16) to hold the latter 
against the handrail (8): 

c) an endless reaction beH (18) engaging an 
opposite surface (22) of the handrail (8). said 
reactkm belt (18) being reeved about spaced 
apart end rollers (37;39): 

d) a plurality of reaction rollers (36) interposed 
between said end rollers (37;39); 

e) means for biasing said reaction rollers (36) 
against said reaction belt (18) to urge said 
reaction belt (18) against the handrail (8) 
thereby forcing the handrail (8) against said 
drive belt (16): and 

f) motive means for driving said drive belt (16) 
about sakJ deflection rollers (24:26). 

2. The drive assembly (1 0) of Claim 1 further compris- 
ing a plate can^ying saki deflectkm (24;26) and 
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presser (34) roiiers. said plate being mounts on a 
truss (6) for the passenger conveyor (2) and said 
plate being adjustable on said truss (6) toward and 
away from said reaction belt (18). 

3. The drive assembly (10) of Claim 2 wherein said 
reaction rollers (36) are mounted on L-shaped rods 
(76) having a horizontal axle part (78) for journating 
the reaction rollers (36), and having a vertical stem 
part (80) disposed on a side of said plate opposite 
said presser rollers (34). 

4. The drive assembly (10) of Claim 3 wherein said 
means for biasing comprises spring means (84) 
mounted on said vertical stem parts (80) of said L- 
shaped rods (76). 

5. The drive assembly (10) of claim 4 wherein said 
spring means comprises coil springs (84). 

6. The drive assembly (10) of Claim 5 wherein said 
vertical stem parts (80) are threaded and carry 
adjustable stop nuts (88) for engaging an end of 
said coil springs (84). 

Patentanspruche 

1. Antriebsanordnung (10) fOr einen bewegbaren 
Handlauf (8) bei einem FahrgastbefOrderer (2). 
wobei die Antriebsanordnung (10) aufwelst: 

a) ein Endlos-Antriebsband (16). das mit einer 
Fiache (20) des Handlaufs (8) zusammenwirkt, 
wobei das Antriebsband (16) um ein Faar 
beabstandeter Umlenkrollen (24;26) herumge- 
fOhrt ist; 

b) mehrere Andruckroilen (34). die zwischen 
den Umlenkrollen (24;26) angeordnet sind und 
mit dem Antriebsband (16) zusanrtmenwirken. 
um letzteres gegen den Handlauf (8) zu halten; 

c) ein Endlos-Gegenwirkband (18). das mit 
einer entgegengesetzten Fldche (22) des 
Handlaufs (8) zusammenwirid. wobei das 
Gegenwirkband (18) um voneinander beab- 
standete Endrollen (37;39) herumgefOhrt Ist; 

d) mehrere Qegenwirkrollen (36), die zwischen 
den Endrollen (37;39) angeordnet sind; 

e) eine EInrichtung zum Vorspannen der 
Qegenwirkrollen (36) gegen das Gegenwirk- 
band (18), um das Gegenwirkband (18) gegen 
den Harxllauf (8) zu drucken und dadurch den 
Handlauf (8) gegen das Antriet)sband (16) zu 
drOcken; und 

f) eine Bewegungseinrichtung zum Antreiben 
des Antriebsbands (16) um die Umlenkrollen 
(24;26) herum. 

2. Antriebsanordnung (10) nach Anspruch 1, femer 
aufweisend eine Platte, die die Umlenkrollen 



(24;26) und die Andruckroilen (34) trSgt. die an 
einem Gestell (6) fOr den FahrgastbefOrderer (2) 
montiert ist und die an dem Gestell (6) in Richtung 
auf das Gegenwirkband (18) Nn und von ihm weg 
5 einstellbar isL 

3. Antriebsanordnung (10) nach Anspruch 2. wobei 
die Gegenwirkrollen (36) an L-fOrmigen Stdben 
(76) montiert sind, die einen horizontalen Achst^l 
10 (78) zum drehbar Lagem der Gegenwirkrollen (36) 
und einen vertlkalen Stammteil (80) besitzen, der 
an einer den Andruckroilen (34) entgegengesetzten 
Seite der Platte angeordnet ist 

IS 4. Antriebsanordnung (10) nach Anspruch 3. wobei 
die EInrichtung zum Vorspannen eine Federeinrich- 
tung (84) aufweist. die an den vertikalen Stamnitel- ~ 
len (80) der L-fOrmigen Stabe (76) nrantiert ist. 

20 5. Antriebsanordnung (10) nach Anspruch 4, wobei 
die Federeinrichtung Schraubenfedern (84) auf- 
weist. 

6. Antriebsanordnung (10) nach Anspruch 5. wobei 
25 die vertikalen Stammteile (80) mit einem Gewinde 
versehen sind und einstellbare Anschlagmuttem 
(88) zum Zusammenwlrken mrt einem Ende der 
Schraubenfedern (84) tragen. 



30 Revendications 

1. Ensemble d*entraTnement (10) servant k entralner 
une main-courante (8) dans un transporteur de 
passagers (2), ledrt ensemble d'entraTnement (10) 
35 comprenant : 

a) une coun^oie d'entraTnement sans fin (16) en 
prise avec une surface (20) de la main-cou- 
rante (8). ladite coun-oie d'entralnement (16) 

40 embrassant deux rouleaux de renvoi espac^s 

(24 ; 26) : 

b) une s^iede rouleaux presseurs (34) interpo- 
se entre lesdits rouleaux de renvoi (24 ; 26) et 
qui sont engage contre ladite counroie 

45 d'entraTnement (16) pour maintenir cette der- 

ni^e applk|u6e contre la main-courante (8) ; 

c) une oourroie de r6action sans fin (18) qui est 
en prise avec une surface oppos6e (22) de la 
main-courante (8), ladite courroie de reaction 

so (18) embrassant des rouleaux d'extr6mit6 

espac^ (37 ; 39) ; 

d) une s6rie de rouleaux de reaction (36) inter- 
cal6s entre lesdits rouleaux d*extr6mH6 (37 ; 
39); 

55 e) des moyens servant k appliquer lesdits rou- 

leaux de ruction (36) contre ladite courroie de 
reaction (18) pour tendre k appliquer ladite 
courroie de reaction (18) contre la main-cou- 
rante (8) en pressant ainsi la main-courante (8) 
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a force contre ladite courroie d'entratnement 
(16) ; et 

f)des moyens moteurs servant k entraTner 
ladite courroie d'entraTnement (16) autour des- 
dits rouleaux de renvoi (24 ; 26). s 

2. Ensemble d'entratnement (10) selon la revendica- 
tion 1, oomprenant en outre une plaque qui porte 
lesdrts rouleaux de renvoi (24 ; 26) et presseurs 
(34), ladite plaque ^ant mont6e sur une ossature io 
(6) du transporteur de passagers (2) et ladite pla< 
que pouvant §tre r^l6e sur ladite ossature (6) dans 

le sens qui la rapproche ou l'6loigne de ladite cour- 
roie de reaction (18). 

IS 

3. Ensemble d'entraTnement (10) selon la revendica- 
tion 2. dans iequel lesdits rouleaux de reaction (36) 
sont months sur des tiges (76) en fonme de L ayant 
une partie (78) Ibrmant axe horizontal pour le tou- 
riilonnement des rouleaux de reaction (36) et ayant 20 
une partie (80) formant tige verticale disposes sur 

un cdt6 de ladite plaque qui est & roppos6 desdits 
rouleaux presseurs (34). 

4. Ensemble d'entratnement (10) selon la revendica- 25 
tion 3, dans Iequel tesdtts moyens de soiiicitation 
comprennent des nxjyens k ressort (84) months 
sur lesdrtes parties (80) formant tige verticale des- 
dites tiges (76) en forme de L 

30 

5. Ensemble d'entraTnement (10) selon la revendica- 
tion 4, dans Iequel lesdits moyens k ressort com- 
prennent des ressorts hdicoTdaux (84). 

6. Ensemble d'entratnement (10) selon la revendica- ss 
tion 5. dans Iequel lesdites parties (80) formant tige 
verticale sont filet^es et portent des ^ous de 
but^ rotables (88) destines k coop6rer avec une 
extrtoit^ desdits ressorts h^licoTdaux (84). 
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